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1
MASTER CYLINDER

FIELD OF THE INVENTION AND RELATED
ART STATEMENT

The present 1nvention relates to an improvement 1n a

master cylinder used for various types of automotive brake
systems.

Conventionally, as a master cylinder of this type, a tandem
master cylinder MC, for example, as shown 1n FIG. § has
been used, which is mounted in front of a brake booster (not
shown). For this master cylinder MC, a cylinder housing 1
comprises a body 2 having an opening at one end thereof and
a cap 3 screwed 1n the opening of the body 2.

In this cylinder housing 1 1s fitted a sleeve 4 for
positioning, made of a resin material. A primary piston 5 and
a secondary piston 6 are mserted 1n the cap 3, and disposed
slidably so as to be guided and supported by a piston guide
portion 3a formed 1n the cap 3, another piston guide 7 made
of a resin material, and the sleeve 4.

In the cylinder housing 1, a first pressure chamber 9 1s
defined by the primary piston 5, secondary piston 6, and cap
3, and a second pressure chamber 10 1s defined by the
secondary piston 6 and the inside wall surface of the body

2.

The primary piston 5 and secondary piston 6 are formed
with recesses 53a and 6a, respectively, whose tip end side 1s
open.

The peripheral walls forming the recesses 5a and 6a are
provided with small holes 5b and 6b, respectively, as work-
ing fluid supply ports. Thereby, a supply passage (first
supply passage) from a working fluid reservoir 21 to the first
and second pressure chambers 9 and 10 1s formed together
with working fluid supply passages 22, 23, 24, 25 and 26
formed in the cap 3 and the body 2, at the brake release
position.

The first and second pressure chambers 9 and 10 are
provided with spring mechanisms 11 and 12, respectively,
cach having a return spring. The spring mechanisms 11 and
12, which are disposed between the recess Sa of the primary
piston 5 and the secondary piston 6 and between the recess
6a of the secondary piston 6 and the inside wall surface of
the body 2, respectively, urge the primary piston 5 and the
secondary piston 6 1n the retreat direction, respectively.

A secal member 15 1s disposed on the side surface of the
piston guide portion 3a of the cap 3 on the side of the first
pressure chamber 9. When the brake 1s suddenly released,
the seal member 1s deformed by a negative pressure 1n the
first pressure chamber 9, by which a working fluid 1s rapidly
supplied from the working fluid reservoir 21 through a
bypass passage 27 provided 1n the piston guide portion 3a.
Similarly, when the brake is released, a seal member 16
disposed on the side surface of the piston guide 7 on the side
of the second pressure chamber 10 1s deformed by a negative
pressure 1n the second pressure chamber 10, by which the
working fluid 1s rapidly supplied from the working fluid
reservolr 21 through a bypass passage 28 provided in the
piston guide 7.

In the master cylinder MC thus constructed, when the
primary piston 5 and the secondary piston 6 are pushed 1nto
the first and second pressure chambers 9 and 10 1n the left
direction 1n the figure against the urging forces of the spring
mechanisms 11 and 12, respectively, and the small holes 5b
and 6b formed 1n the pistons § and 6 pass through the seal
members 15 and 16 disposed in the pressure chambers 9 and
10, respectively, the fluid pressures 1n the pressure chambers
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9 and 10 are increased, so that the seal members 15 and 16
are pressed on the piston guide portion 3a and the piston
ouide 7, respectively, whereby seal 1s provided. Therefore,
the fluid pressures in the pressure chambers 9 and 10 are
further increased, so that the working fluid 1s sent under
pressure to a brake system (not shown) through delivery

ports 17 and 18.

In the manufacturing process for the master cylinder MC
at a factory, air bleeding of the pressure chambers 9 and 10
and the working fluid supply passage system 1s necessary for
the purpose of filling the master cylinder MC with the
working fluid or for other purposes.

However, in the conventional master cylinder MC
(especially in the small-size master cylinder), the supply
passages 21, . . ., 26 leading to the small holes 5b and 6b
in the pistons 5 and 6, which are provided to supply the
working fluid from the working fluid reservoir 21 to the
pressure chambers 9 and 10, each have a restricted portion
(not shown) in the halfway position thereof, so that when a
large quantity of working fluid must be supplied, 1t cannot be
supplied rapidly.

Also, since the supply passage system leading to the
primary piston 5 1s especially thin and long, the air bleeding
in the manufacturing process at the factory requires much
time. Especially when traction control 1s operated, satisfac-
tory performance cannot be provided.

The present invention has been made 1n view of the above
situation, and accordingly an object thereof 1s to provide a
master cylinder that solves the above problems, and can
supply a large quantity of working fluid rapidly to the
pressure chambers when needed.

Another object of the present invention 1s to provide a
master cylinder in which the air bleeding takes less time 1n
the manufacturing process at the factory, and especially
when traction control 1s operated, satistactory performance
can be provided.

OBJECT AND SUMMARY OF THE INVENTION

To achieve the above objects, the present invention pro-
vides a master cylinder comprising a cylinder housing
consisting of a body having an opening at one end and a cap
jomed to the opening of the body, a sleeve fitted 1n the
cylinder housing, a piston inserted in the cap and shidably
provided so as to be guided by the sleeve and a piston guide,
and a pressure chamber defined by the piston and the
cylinder housing.

In this master cylinder, 1n parallel with a first supply
passage formed i1n the piston guide etc. of the cylinder
housing to supply a working fluid from an outside working
fluid supply source, for example, a working fluid reservoir to
the pressure chamber through a working fluid supply port
(small hole) formed in the piston at the brake release
position, a second supply passage 1s formed directly
between the working fluid reservoir and the pressure
chamber, and a check valve 1s disposed 1n the second supply
passage.

When the pressure in the pressure chamber 1s lower than
the pressure of the working fluid reservoir, especially when
a negative pressure 1s produced, the check valve 1s opened,
thereby allowing the working fluid to flow to the pressure
chamber, and when the pressure 1n the pressure chamber 1s
higher than the pressure of the working fluid reservorr, the
check valve 1s closed, thereby inhibiting the flow of the
working fluid from the pressure chamber to the working
fluid reservorr.

The master cylinder 1s characterized in that the second
supply passage 1s formed in the body of the cylinder
housing.
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Also, the master cylinder 1s characterized in that the
second supply passage consists of a supply passage member,
for example, a hose or a pipe connected to the outside supply
port of the working fluid reservoir and a supply passage
connected to the supply passage member and formed 1n the
body of the cylinder housing.

As 1t 1s apparent from the above description, according to
the master cylinder 1n accordance with the present invention,
the first supply passage formed 1n the piston guide etc. to
supply a working fluid from the outside working fluid supply
source to the pressure chamber through the working fluid
supply port formed 1n the piston, a second supply passage
provided with the check valve therein 1s formed 1n parallel
with the first supply passage directly between the working,
fluid supply source and the pressure chamber, and when the
pressure 1n the pressure chamber 1s lower than the pressure
of the working fluid supply source, the check valve is
opened, thereby allowing the working fluid to flow to the
pressure chamber, and when the pressure in the pressure
chamber 1s higher than the pressure of the working fluid
supply source, the check valve 1s closed, thereby inhibiting
the flow of the working fluid from the pressure chamber to
the working fluid supply source. Therefore, a large quantity
of working fluid can be supplied rapidly to the pressure
chamber when needed.

At the same time, the air bleeding takes less time 1n the
manufacturing process at the factory, and especially when
tfraction control 1s operated, working fluid can be supplied
smoothly and satisfactory performance can be provided.

For this reason, the assembling manpower including
adjusting manpower can be reduced 1n the manufacturing
Process.

Also, even when a large quantity of working fluid must be
supplied rapidly to the pressure chambers 9 and 10, for
example, 1n the case of double depression of a brake pedal
such that after the brake 1s applied, the brake 1s released
suddenly and further the brake 1s applied suddenly, a large
quantity of working fluid can be supplied rapidly to the
pressure chambers.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1, along with FIG. 2, 1s a longitudinal sectional view
showing a first embodiment of a master cylinder 1n accor-
dance with the present invention;

FIG. 2(a) is a sectional view of a principal portion taken
along the line II—II of FIG. 1, including a cross section of
a working fluid supply port, and FIG. 2(b) is an enlarged
view of portion A of FIG. 2(a);

FIG. 3 1s an outside view showing a connection between
a working fluid reservoir and a first pressure chamber 1n a
cylinder housing by means of a supply passage member on
the outside, showing a second embodiment of the present
invention along with FIGS. 1 and 4;

FIG. 4 1s a sectional view of a supply passage which
communicate with the first pressure chamber 1n the cylinder
housing and 1s provided with a check valve therein, corre-

sponding to FIG. 2(a); and

FIG. 5 1s a longitudinal sectional view of a master
cylinder relating to the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Preferred embodiments of the present invention will be
described 1n detail with reference to the accompanying
drawings.
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For this master cylinder, a cylinder housing 1s constructed
by joining a cap to a body, and a first supply passage 1s
formed 1n a piston guide etc. of the cylinder housing to
supply a working fluid from a working fluid reservoir
(working fluid supply source) installed on the outside to a
pressure chamber through a small hole (working fluid supply
port) formed in a piston sliding in the cylinder housing at the
brake release position of the master cylinder, a second
supply passage 1s formed 1n parallel with directly between
the working reservoir and the pressure chamber 1n the body
of the cylinder housing (first embodiment), or in a supply
passage member such as hose or pipe and the body of the
cylinder housing connected to the supply passage member
(second embodiment).

A check valve 1s disposed 1n the second supply passage.
When the pressure 1n the pressure chamber becomes lower
than the pressure of the working fluid reservoir, the check
valve 1s opened, thereby allowing the working fluid to flow
directly to the pressure chamber. When the pressure 1n the
pressure chamber becomes higher than the pressure of the
working fluid reservoir, the check valve 1s closed, thereby
inhibiting the flow of the working fluid from the pressure
chamber to the working fluid reservoir.

(First embodiment)

FIGS. 1 and 2 show a first embodiment of a master
cylinder of the present mnvention. FIG. 1 1s a longitudinal
sectional view of the master cylinder MC, FIG. 2(a) is a
sectional view of a principal portion taken along the line
II—II of FIG. 1, including a cross section of a working tluid
supply port, and FIG. 2(b) is an enlarged view of portion A
of FIG. 2(a). In these figures, the same reference numerals
are applied to the same elements as those in FIG. 5, and the
explanation of these elements 1s omitted.

Referring now to FIGS. 1 and 2(a), a cylinder housing 31
of the master cylinder MC comprises a body 32 having an
opening 32a at one end thereof and a cap 33 screwed 1n the
opening 32a of the body 32 by using external threads 33a
formed on the cap 33 and internal threads 325 formed on the
side of the opening 32a of the body 32.

When the cap 33 1s joined to the body 32 by screwing the
external threads 334 1nto the internal threads 325, the cap 33
1s assembled to the body 33 while the supply passage 23
communicating with a working fluid supply port 20a from
the working fluid reservoir 21 (not shown) is positioned on
the upside (the side on which the working fluid supply port
204 1s disposed) of the master cylinder MC.

In this cylinder housing 31 is fitted a sleeve 34 made of
a resin material. The primary piston 5 and the secondary
piston 6 are 1nserted in the cap 33, and disposed slidably so
as to be guided and supported by a piston guide portion 33b
formed 1n the cap 33, a piston guide 35 made of a resin
material, which 1s disposed 1n the body 32, and the sleeve 34.

The cap 33 including the piston guide portion 33b has the
supply passages 23 and 24 communicating with the supply
passage 22 formed in the body 32 from the working fluid
supply port 204, and the piston guide 35 has the supply
passages 25 and 26 communicating with a working fluid
supply port 200 from the working fluid reservoir 21 (not
shown).

In the cylinder housing 31, the first and second pressure
chambers 9 and 10 are defined like the conventional master
cylinder MC. The first and second pressure chambers 9 and
10 are provided with spring mechanisms 36 and 37, which
urge the primary piston 5 and the secondary piston 6 in the
retreat direction, respectively.

The spring mechanism 36 1s made up of a return spring,
38, a guide pin 39 having a large head portion 394, a spring
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retainer 40 of a derby hat shape (or a flanged cylindrical
shape), and a guide pin fixing member 41. The return spring,
38 1s provided between the peripheral portion of the guide
pin fixing member 41 and the peripheral portion 40a of the
spring retainer 40 so as to be compressed. One end of the
return spring 38 1s fitted 1n the expanded diameter portion
formed on the bottom surface of the recess 5a of the primary
piston 3. The guide pin 39 1s disposed so as to separate from
the bottom surface of the recess Sa by a predetermined
distance and project in the piston axis direction. The fixing
member 41 1s fixed into a fixing groove formed 1n the end
portion of the guide pin 39.

For the spring retainer 40, the inner peripheral surface
thereof 1s fitted on the outer peripheral surface of a columnar
protrusion 6c¢ formed on the rear end surface of the second-
ary piston 6, and a hole 406 formed 1n the head portion of
the derby hat shape slides freely on the guide pin 39 in the
range of predetermined stroke (the range slightly beyond the
retreat limit of the primary piston 5) and engages with the
large head portion 39a of the guide pin 39.

The spring mechanism 37 consists of a return spring only.

Here, for the spring retainer 40 of the spring mechanism
36, the peripheral portion 40a thereof 1s integrally formed
with a plurality of (for example, four) projecting portions
40c projecting outward in the radial direction, and hook
portions 40d are formed by folding the tip ends of the
projecting portions 40c 1 the piston axis direction to the side
of the spring retainer 40 so as to be hooked on the outer
peripheral surface of the sleeve 34.

Thereupon, even 1f an excessive drawing force 1s applied
to the primary piston 5, the hook portion 40d 1s caught by the
outer peripheral surface of the sleeve 34, and the spring
retainer 40 1s not deformed, so that the primary piston 3 does
not easily come off.

The sleeve 34 1s formed with a plurality of penetrating,
wide guide grooves 34a with a fixed width on the outer
peripheral surface in the axial direction 1n which the pro-
jecting portion 40c¢ and hook portion 40d are mserted and
engage with each other. The guide groove 34a i1s formed
with a fixing portion 34b, which the projecting portion 40c
1s caused to abut on and fixed to, at a position shightly
beyond the retreat limit of the primary piston 5 from the end
of the sleeve 34.

Annular seal members 15, 16 (these have been mentioned
before), 43, 44, 45, 46 and 47 are disposed at places shown
in FIG. 1 in the cylinder housing 31.

A second supply passage 50 1s formed 1n the body 32 1n
parallel with the first supply passage 19 leading from the
working fluid supply port 20a to the first pressure chamber
9 through the supply passages 22, 23 and 24 and the small
hole 5b serving as a working fluid supply port formed 1n the
primary piston 3.

As shown in FIG. 2(a), the second supply passage 50
includes a check valve 51 disposed 1 a check valve chamber
52, and consists of a supply passage 53 for connecting the
working fluid supply port 204 to the check valve chamber 52
and a supply passage 54 for connecting the check valve
chamber 52 to the first pressure chamber 9.

The check valve chamber 52 1s provided in the body 32
on the opposite side to the working fluid delivery port 17 of
the first pressure chamber 9 with respect to the vertical
centerline CL of the master cylinder MC. The supply pas-
sage 54 1s formed on substantially the same straight line as
the passage 17a of the delivery port 17. The end portion of
the check valve chamber 52 1s formed with internal threads
52a on the mner peripheral surface thereof which 1s open to
the outside.
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As shown 1n FIG. 2(b), the check valve 51 includes a
valve body 51a, a valve element 515, and a spring 51c. The
valve body 51a 1s provided with an inlet port 51d and a
through hole 51f communicating with the mlet port S14 and
an outlet port 51e. The valve element 51b 1s always urged
toward the side of the inlet port 51d by the spring 51c so as
to seated on valve seat 51¢g provided on the side of the inlet
port 51d of the valve body 51a.

To mount the check valve 51 1n the check valve chamber
52 by using a mounting plug 55, external threads 554 formed
on the outer peripheral surface of the mounting plug 55 is
screwed 1n the internal threads 52a formed on the inner
peripheral surface at the end of the check valve chamber 52.
Reference numerals 51/ and 51; denote seal members.

In this case, the inlet port 51d of the check valve 51
communicates with the working fluid supply port 204, and
the outlet port 51¢ communicates with the first pressure
chamber 9.

The check valve 51 thus constructed 1s opened when the
pressure 1n the first pressure chamber 9 1s lower than the
pressure of the working fluid reservoir 21 connected to the
working fluid supply port 204, thereby allowmg the working
fluid to flow from the working fluid reservoir 21 to the first
pressure chamber 9. The check valve 51 1s closed when the
pressure 1n the first pressure chamber 9 1s higher than the
pressure of the working fluid reservoir 21, thereby inhibiting
the flow of the working fluid from the pressure chamber 9 to
the working fluid reservoir 21.

Therefore, according to the master cylinder MC of this
embodiment, a large quanfity of working fluid can be
supplied rapidly to the first pressure chamber 9.

Although the case where the second supply passage 50 is
disposed between the working fluid supply port 20a and the
first pressure chamber 9 has been described above, a similar
second supply passage can be disposed between the working
fluid supply port 206 and the second pressure chamber 10.

Also, since the pistons 5 and 6 do not slide on the inner
peripheral surfaces of the first and second pressure chambers
Y and 10 1n this embodiment, the respective supply passages
54 leading from the respective check valve chambers 52 to
the first and second pressure chambers 9 and 10 can be
opened at an arbitrary position 1n the axial direction of the
first and second pressure chambers 9 and 10.

(Second embodiment)

FIGS. 3 and 4 show a second embodiment of a master
cylinder 1n accordance with the present invention, along
with FIG. 1. FIG. 1 1s a longitudinal sectional view of the
master cylinder MC, FIG. 3 1s an outside view showing a
connection between the working fluid reservoir and the first
pressure chamber 1n the cylinder housing by means of a
supply passage member (for example, a supply hose) on the
outside, and FIG. 4 1s a sectional view of a supply passage
which communicate with the first pressure chamber 1n the
cylinder housing and 1s provided with the check wvalve
therein, corresponding to FIG. 2(a). FIG. 1 is as described in
the aforementioned first embodiment, and the explanation
thereof 1s omitted.

A second supply passage 60 1s formed 1n the body 32 of
the cylinder housing 31 so as to include a supply hose
(alternatively, a supply pipe may be used) 61 connected on
the outside, in parallel with the first supply passage 19
leading from the working fluid supply port 20a to the first
pressure chamber 9 through the supply passages 22, 23 and
24 and the small hole 5b serving as a working fluid supply
port formed 1n the primary piston 5.

As shown 1n FIG. 3, the second supply passage 60
includes the supply hose 61 one end of which 1s connected
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to an outside supply port 21a of the working tluid reservoir
21 and the other end of which 1s connected to a check valve
chamber 62 formed in the body 32 on the outside, and the
check valve 51 disposed in the check valve chamber 62, and
consists of the supply passage 64 leading from the check
valve chamber 62 to the first pressure chamber 9. The other
end of the supply hose 61 communicates via a connection

port 51k of the check valve 51.

The check valve chamber 62 1s provided in the body 32
on the opposite side to the working fluid delivery port 17 of
the first pressure chamber 9 with respect to the vertical
centerline CL of the master cylinder MC. The supply pas-
sage 64 1s formed on substantially the same straight line as
the passage 17a of the delivery port 17. The end portion of
the check valve chamber 62 1s formed with internal threads
62a on the mner peripheral surface thereof which 1s open to
the outside.

To mount the check valve 51 in the check valve chamber
62 by using a mounting plug 63, external threads 65a formed
on the outer peripheral surface of the mounting plug 65 is
screwed 1n the internal threads 62a formed on the inner
peripheral surface at the end of the check valve chamber 62.

In this case, the inlet port 51d of the check valve 51
communicates with the supply hose 61, and the outlet port
S51e communicates with the first pressure chamber 9.

The check valve 51 thus constructed 1s opened when the
pressure 1n the first pressure chamber 9 1s lower than the
pressure of the working fluid reservoir 21 communicating,
with the outside supply port 21a, thereby allowing the
working fluid to flow from the working fluid reservoir 21 to
the first pressure chamber 9. The check valve 51 1s closed
when the pressure 1n the first pressure chamber 9 1s higher
than the pressure of the working fluid reservoir 21, thereby
inhibiting the flow of the working fluid from the {irst
pressure chamber 9 to the working fluid reservoir 21.

Therefore, according to the master cylinder MC of this
embodiment, a large quantity of working fluid can be
supplied rapidly to the first pressure chamber 9.

Although the case where the second supply passage 60 1s
1sposed between the outside supply port 21a of the working
uid reservolr 21 and the first pressure chamber 9 has been
escribed above, a similar second supply passage can be
1sposed between another outside supply port of the working
fluid reservoir 21 and the second pressure chamber 10.
Further, in this embodiment, the check valve 51 may be
installed 1n the supply hose 61 forming the second supply
passage 60).

Also, like the aforementioned first embodiment, since the
pistons § and 6 do not slide on the mner peripheral surfaces
of the first and second pressure chambers 9 and 10 1n this
embodiment, the respective supply passages 64 leading from
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the respective check valve chambers 62 to the first and
second pressure chambers 9 and 10 can be opened at an

arbitrary position 1n the axial direction of the first and second
pressure chambers 9 and 10.

The art of the present mvention 1s not limited to the art 1n
the above-described embodiments, and the means of other
modes capable of performing a similar function may be
used. Also, the art of the present invention can be modified
and added variously without departing from the spirit and
scope of the 1nvention.

According to the master cylinder MC 1n the above-
described embodiments, the air bleeding property in a
plunger type master cylinder construction can also be
improved.

What 1s claimed 1s:

1. A master cylinder comprising: a cylinder housing
consisting of a body having an opening at one end and a cap
joined to the opening of said body; a sleeve fitted 1n said
cylinder housing; a piston inserted in said cap and slidably
provided so as to be guided by said sleeve and a piston
ouide; and a pressure chamber defined by said piston and
said cylinder housing, wherein

a first supply passage 1s formed 1n said cylinder housing
to supply a working fluid from an outside working fluid
supply source to said pressure chamber through a
working fluid supply port formed in said piston, a
second supply passage 1s formed 1n parallel with the
first supply passage directly between said working fluid
supply source and said pressure chamber, and a check
valve 1s disposed 1n said second supply passage, and

when the pressure 1n said pressure chamber 1s lower than
the pressure of said working fluid supply source, said
check valve 1s opened, thereby allowing the working
fluid to flow to said pressure chamber, and when the
pressure 1n said pressure chamber 1s higher than the
pressure of said working fluid supply source, said
check valve 1s closed, thereby mhibiting the flow of the
working fluid from said pressure chamber to said
working fluid supply source.

2. A master cylinder according to claim (1), wherein said
second supply passage 1s formed 1n the body of said cylinder
housing.

3. A master cylinder according to claim (1), wherein said
second supply passage consists of a supply passage member
connected to the outside supply port of said working fluid
supply source and a supply passage connected to said supply
passage member and formed 1n the body of said cylinder
housing.
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